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Decentralized H , Controller Design (DHCD) Problem: Given the system E of (1)-(3) and a positive constant y, find controllers of the following form
such that the resulting closed-loop system IS locally asymptotically stable, and has an LZ gain 5 y.
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Pokfulam Road, HONG KONG Let L;([;) E RnXPi and the unknown observer gain be Theorem 1: Consider the system E of (1)-(3) and a positive constant y. Suppose the following conditions hold.
(i) The pair {f, hl} is locally detectable.
(ii) There exists a C 3 positive definite function V ( x ) , locally defined in a neighborhood of x = 0 and vanishing at x = 0, which satisfies the Hamilton-Jacobi inequality H,(x, v :
where Vz is the Jacobian matrix of V(z). In Theorem 1, the observer gains L 2 ( t 2 ) ' s are not given. Now we look at how to design these observer gains. Two methods will be presented. The first method makes use of the centralized observer design result in [4] , and the idea is similar to that of Paz [8] for linear local observers. But our result here is for nonlinear systems. 
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place of (iii) of Theorem 1) there exists a positive definite matrix T that satisfies the matrix inequality
where ' i '
is the diagonal blocks of T. Denote Then the controller given by (16)-(17) with the above observer gain in (29) solves the DHCD problem for the system E.
Remark 2: Theorem 3 presents a design method for local observer gains Li([i) ( i = 1, . . . , q ) , which is based on the existence of solutions of the form (20) to the nonlinear matrix inequality (21). From Corollary 4, the linear local observer gains can be designed by solving a linear matrix inequality. These results are extensions to nonlinear decentralized control systems the results given in [13] for linear decentralized control systems. The results in [13] are in terms of solutions of modified algebraic Riccati equations.
